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Abstract:  At Pearl Harbor Naval Shipyard, the Ship Safety Manual sets 
important guidelines for keeping equipment and personnel safe. Shipyard 
engineers must be trained in these guidelines, but the current instruction 
fails to keep its learners engaged. The purpose of this instructional design 
project was to explore using an online instruction to teach the Ship Safety 
Manual to engineers at the Shipyard. This online instruction consisted of 
text-based modules that utilized figures, practice quizzes, and discussion 
boards on the website Canvas. It also incorporated interactivity and 
allowed learners to learn at their own pace. Participants were Shipyard 
engineers who were required to be trained in the Ship Safety Manual. A 
total of 12 participants volunteered and completed a pre-test, the online 
instruction, a post-test, and an instruction evaluation in that order. They 
could complete these components at their own pace within a four-week 
period. While pre-test scores ranged from 9% to 92%, post-test scores 
ranged from 56% to 100%. The most improvement was seen from 
participants with two or less years of experience at the Shipyard. In terms 
of confidence, 11 out of 12 experienced an increase in confidence level. 
The online instruction was able to increase both test scores and confidence 
in the participants, especially for those with less work experience. 
However, the scores of new employees did not meet Shipyard standards. 
Therefore, the online instruction seems better suited to be a refresher tool 
for current employees rather than a training tool for new hires.  
 
 
Introduction 
 
At Pearl Harbor Naval Shipyard, the Ship Safety Manual sets important guidelines for 
keeping equipment and personnel safe while submarines are undergoing maintenance. 
Shipyard engineers must be trained in these Ship Safety guidelines, but the current 
instruction fails to keep its learners engaged. The current instruction is conducted through 
slideshows and lectures, and learners are allowed time to study printouts of the slides on 
their own or with each other. Unfortunately, for most learners who are unfamiliar with 
submarines and the Shipyard’s maintenance procedures, the sudden barrage of 
information, presented in such a dry manner, can be both overwhelming and difficult to 
process. While learners may be able to pass the training by simply memorizing 
information for the test, it does not help them understand the lessons necessary to 
perform their jobs safely. 
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Twelve participants were asked what they disliked about the current instruction, and their 
responses showed several common issues, as shown in Figure 1. The most common issue 
was that the training lacked applicability and practicality to their actual jobs. Another 
common issue was that the training promoted memorization instead of learning. One 
participant mentioned that the training “can resemble an assembly line for blind 
instruction-followers”; another said that “it is easier to memorize to pass a test with the 
allowed time to study than to work on learning the subject matter”. 
 
 
Figure 1. Common issues with current training program. 
 
The purpose of this instructional design project was to explore using an online instruction 
to teach the Ship Safety manual to engineers at the Shipyard. This online instruction 
consisted of text-based modules that utilized figures, along with non-graded practice 
quizzes after each module. Unlike the current instruction, the online instruction promoted 
interactivity, and learners set their own pace as they worked through the modules. The 
text-based modules, unlike the lectures and slides, utilized a conversational tone and 
explained Shipyard terms that learners may not be familiar with. In addition, the practice 
quizzes allowed learners to review what they have just covered, and discussion boards 
allowed learners to collaborate with each other. By implementing this online instruction, 
this research would reveal the impact that it has and its feasibility as a method of 
workplace training. 
 
Literature Review 
 
The primary source of information for the online instruction content came from the 
United States Navy’s Ship Safety Manual (2009). The Navy also offered an additional 
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guide that depicted safe working practices during ship availabilities (2008). The last bit of 
instruction content were the figures, some of which were retrieved from the Navy’s 
online photo gallery (2017). 
 
For literature dealing with workplace training, Nilson’s “How to manage training” (2007) 
was aimed towards managers who planned to facilitate training for their workers in a self-
directed course. It showed the key elements that training materials need to be successful 
in the workplace, such as “meeting your customers' needs” or understanding what the 
trainees' jobs are to train them properly, adapting the training to fit multiple learning 
styles, and “nurturing” what trainees learned by having them apply it to their jobs (pp. 
241-243). These traits were considered in the development of this instructional design 
project. In addition, Haley’s “Online workplace training in libraries” described a study 
comparing online and face-to-face training preferences for various demographics. It 
concluded that preferences for online training had no correlation with demographics such 
as age, ethnicity, gender, or education. This information showed that when evaluating the 
effectiveness of this instructional design project, other factors besides these 
demographics should be examined. 
 
There were several recent literatures that explained research regarding workplace 
training. Detsimas, Coffey, Sadiqi, and Li (2016) conducted research with the 
construction industry and showed that high training participation did not necessarily lead 
to learned skills, and that skills are learned through doing. In 2013, Coveney, Switzer, 
Corrigan, and Redmond performed a study to see if the location of an instruction would 
help the recollection of information for medical students. For this study, the students 
received instruction in two different physical environments: a classroom and an operating 
room. Over the course of the study, researchers concluded that location had no effect on 
student recollection. This suggests that asynchronous learning will not vary in 
effectiveness even if it is accessed from various physical locations. Lastly, Vanderzanden 
(2013) conducted research to evaluate the effectiveness of asynchronous online training 
modules used to prepare professionals for an industry exam. Over six years with the 
online training, the pass rate for the exam increased by nearly 30%. Reasons for this 
success include using technology to personalize learning, create interactive learning 
exercises, allow immediate quiz feedback, and offering printable notes. 
 
There were many pieces of literature discussing instructional design. Gagné, Wager, 
Golas, and Keller (2005) wrote a book that introduced the basics of instructional design 
and the ADDIE model. The ADDIE model consists of analysis (analyze the goals of the 
instruction), design (design instruction to meet course objectives), development (develop 
materials and activities), implementation (implement instruction with learners), and 
evaluation (evaluate instruction and plan revisions). The authors also included a section 
specific to online learning where they summarized the benefits and challenges of online 
learning. While online learning is convenient, efficient, flexible, and cost-effective, it also 
is prone to technological issues, may provide excessive or incorrect information, lacks 
social contact, and makes it difficult to keep learners motivated (pp. 313-317). Dick and 
Carey’s (2009) book on instructional design provided detailed steps of the instructional 
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design process. It also included case studies as examples to these steps. The development 
of this instructional design project used these steps as a guideline. 
 
For literature including educational concepts or theories, Tsai’s article (2011) depicted 
research that positively evaluated the success of a learning system which combined 
online and in-person education in addition to physical classroom learning theories such as 
adaptive, collaborative, scaffolding, and scenario learning. In addition, Bradley’s paper 
(2010) discussed the strategy behind the constructivist learning environment to create 
effective learning. This environment is centered on the learner and requires them to be 
active participants in discussions. Bradley said that the educational effectiveness of these 
discussions is determined by the social, cognitive, and teaching presence of the 
instruction. The social presence works the learners’ interactivity, the cognitive presence 
works their minds, and the teaching presence regulates and balances the other two 
presences. 
 
Project Design 
 
In developing the online instruction, the focus was to include features that were not 
possible to include in the current face-to-face training. Click-through modules were used 
to allow users to learn at their own pace. The modules were text-based with several 
images and videos that kept users engaged and showed examples of the material. Practice 
quizzes and discussion boards were included to promote interactivity and collaboration 
between different users. Unfamiliar terms were emphasized to help new hires understand 
the material more effectively. 
 
To include these features, the platform Canvas was used to host the instruction. Canvas is 
a website that allows users to create their own online courses and invite others to 
complete them for free. Not only did Canvas include the necessary features for this 
project, it also had a clean and clear user interface that was easy for first-time users to 
understand. Canvas was also simple for instruction development and distribution. 
 
For this project, the following instruments and their approximate times to completion 
were used: 
• Online instruction (45-60 minutes) 
• Pre-test and post-test (10-15 minutes each) 
• Instruction evaluation (5 minutes) 
Examples of the online instruction can be found in the following appendices: homepage 
(Appendix A), module list (Appendix B), module page (Appendix C), module quiz 
(Appendix D), and module discussion board (Appendix E). Examples of the pre-test and 
post-test can be found in Appendix F. The instruction evaluation is shown in Appendix 
G. 
 
Before beginning the instruction, participants completed a pre-test to gauge their initial 
knowledge. This pre-test was 25 questions long and utilized both multiple choice and 
short answer questions. Immediately after completing the pre-test, participants could see 
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what the correct answers were, but they could not retake the pre-test. Participants were 
required to complete the pre-test before they could proceed to the rest of the instruction. 
 
After the pre-test, the instruction was divided into three modules. These modules 
primarily used text that frequently referenced visual media and examples to assist 
understanding. Visual media came in the form of simplified diagrams, real-life images, 
and videos. At the end of each module, participants could complete a practice quiz and 
participate in the discussion board. The practice quiz consisted of two to five multiple 
choice questions and could be completed multiple times. The discussion board allowed 
participants to talk with each other or the instructor about the module’s content. Both 
were meant to increase interactivity and collaboration, and both were optional to 
complete. 
 
Once participants completed all three modules, they could take the post-test. The post-test 
included 30 questions, and like the pre-test, these questions were either multiple choice or 
short answers. Participants could see their answers immediately after completing the 
post-test, but they could not retake it. 
 
After the post-test, participants were asked to complete the instruction evaluation. The 
evaluation asked about years of work experience, confidence levels before and after the 
instruction, and opinions on the current and online instructions. 
 
Methods 
 
This project aimed to answer the following research questions: 
1. How does an online instruction affect Ship Safety training test scores for Shipyard 
engineers? 
2. How does an online instruction affect the confidence of Shipyard engineers in 
Ship Safety training? 
Question 1 comes from the perspective of the Shipyard which qualifies engineers based 
solely on test scores. Engineers must score 75% or higher to qualify for work at the 
Shipyard. This question was answered by comparing the test scores between the pre-test 
and the post-test. Question 2 comes from the perspective of Shipyard engineers whose 
ability to accomplish work is based on their confidence in their knowledge. This was 
answered by evaluating the data that participants provided in the instruction evaluation 
after they completed the post-test. 
 
The participants of this project were Shipyard engineers, specifically those who are 
required to complete the Ship Safety Manual training. A total of 12 participants were 
recruited over a three-week period, ranging from brand new hires to those with nine years 
of experience. Recruitment was done through work e-mails using the Google Form 
shown in Appendix H. Further interaction was done with participants’ preferred e-mail 
addresses. Participants were asked to volunteer a total of approximately 60 to 90 minutes 
of their time at some point over a four-week period to complete the pre-test, online 
instruction, post-test, and instruction evaluation. They were also asked to allow the 
information they provided, aside from their names, to be used for this research. 
6 
 
 
Participants offered their consent on two occasions, once prior to starting the instruction 
and once after they completed it. The first was done with an e-mailed consent form where 
participants could only access the instruction from a link within the form. This consent 
form can be seen in Appendix I. The second occasion was done as a question on the 
instruction evaluation. 
 
After the recruitment process, participants were given four weeks to complete the online 
instruction, tests, and evaluation. They were able to take as long as they wanted to 
complete these items as long as they did so within the four-week period. In addition, the 
participants could stop in the middle of the instruction and continue it later. 
 
Results 
 
The test scores of the 12 participants were compared in a scatter plot comparing pre-test 
and post-test scores with both values as percentages. This graph can be interpreted using 
Figure 2 as a guide. 
 
 
Figure 2. The post-test versus pre-test graph divided into quadrants as a guide. 
 
In this figure, the pre-test scores can be divided between the right and left quadrants. On 
the right, “fair” pre-test scores, or those above 50%, are represented by Q1 and Q4. On 
the left, “poor” pre-test scores, or those below 50%, are represented by Q2 and Q3. 
Similarly, the post-test scores can be divided between upper and lower quadrants. “Fair” 
post-test scores are in Q1 and Q2; “poor” post-test scores are in Q3 and Q4. 
 
When evaluating data points individually, the quadrant that a point is in describes the 
type of pre-test and post-test scores of that participant in the following way: 
• Q1: fair pre-test and fair post-test scores 
• Q2: poor pre-test but fair post-test scores 
• Q3: poor pre-test and poor post-test scores 
• Q4: fair pre-test but poor post-test scores 
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For this online instruction to be considered effective, most data points would have to be 
in Q1 and Q2. Q1 would show that participants proficient in the material remained 
proficient after the instruction. Q2 would show that participants who were initially poor 
in the material became proficient. 
 
The test scores of the participants were compared in Figure 3. 
 
 
Figure 3. Scatter plot comparing pre-test and post-test scores. 
 
Using Figure 2 as a guide, all data points reside in Q1 and Q2. The pre-test scores of 
participants ranged from 9% to 92% (poor to fair). However, post-test scores ranged from 
56% to 100% (all fair). 
 
The test scores were also evaluated in terms of work experience of the participants, as 
shown in Figure 4. 
 
 
Figure 4. Graph comparing test scores and work experience. 
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The trendlines in this figure show the differences between the pre- and post-test scores 
based on experience. First, the pre-test trendline shows that those with less experience 
have significantly lower scores than those with more work experience. In the pre-test, 
participants with two years or less of work experience scored an average of 39%. 
Participants with more than two years scored an average of 76%. The post-test trendline 
is much more consistent over the years of experience. Participants with two years or less 
experience scored an average of 81%; those with more than two years had an average of 
94%. 
 
The trendlines also show a significant difference in improvement between newer and 
older employees. Participants with two years or less of work experience improved by an 
average of 42% from the pre-test to the post-test. Those with more than two years of 
experience improved by an average of 17%. 
 
Finally, participants were asked to rate their levels of confidence in the instruction 
material before and after completing the online instruction, as shown in Figure 5. The 
ratings were on a scale of 1 to 5, with 1 being “not confident” and 5 being “very 
confident”. 
 
 
Figure 5. Bar graph of confidence levels versus number of learners before and after 
completing the online instruction, with a confidence level of 5 meaning “very confident”. 
 
Prior to completing the instruction, 75% of the participants rated their confidence low, 
between 1 and 3, and none of them considered themselves to be “very confident”. After 
completing the instruction, 75% of the participants rated their confidence high, at 4 or 5 
with none of the participants considering themselves to be “not confident”. From the 
participants, 11 out of 12 experienced an increase in confidence level; the remaining one 
participant experienced no change. In addition, there was no correlation between 
confidence levels and years of experience. 
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Discussion and Conclusions 
 
In the comparison of pre-test and post-test scores, the online instruction was successful in 
increasing test scores for all participants. In addition, all participants either improved 
their test scores from poor to fair, or their test scores remained fair. From this analysis, 
the online instruction can be considered effective in improving test scores. 
 
When taking work experience into account, results showed that participants with two 
years or less of work experience showed significantly more improvement than those with 
more than two years of experience. This showed that engineers with less work experience 
benefited more from the online instruction than those with more work experience. This 
conclusion also implies that new hires with similar work experience (e.g. former Navy, 
non-engineering Shipyard jobs) would also see less benefit from an online instruction 
than new hires with no Shipyard experience. 
 
However, the scores of new employees did not meet the Shipyard requirement of 75% or 
more. Of the participants, the two that had less than half a year of work experience had 
post-test scores that did not meet this requirement. This showed that the online instruction 
may not be effective in training brand-new employees. 
 
When examining confidence, nearly all participants felt more confident in their 
knowledge after completing the training. In addition, most confidence ratings shifted 
from low rankings before the instruction to high rankings after the instruction. This 
showed that the online instruction was effective in improving the participants’ confidence 
in their knowledge. 
 
The online instruction was effective in increasing both test scores and confidence of 
Shipyard engineers in the Ship Safety Manual. In addition, the test scores of engineers 
with less work experience improved the most. However, the scores of brand-new 
employees were unable to meet the requirements of the Shipyard. Therefore, the online 
instruction seems better suited to be a refresher tool for current employees rather than a 
training tool for new hires. 
 
As a refresher tool, the online instruction can still benefit current engineers. Re-training 
current employees is an important factor in keeping employees vigilant in their 
knowledge and maintaining a safe work environment. In addition, increasing confidence 
in their knowledge will allow employees to work more efficiently in making decisions 
regarding the Ship Safety Manual. Furthermore, the online instruction can still be used as 
a study tool by new hires to accelerate the learning process. While the online instruction 
may not be able to replace the current training program completely, it is an effective way 
to improve both learning and safety within the Shipyard. 
 
If the research was to continue, several adjustments to the instruction should be 
considered. First, recruitment should target participants with more Shipyard work 
experience. Most participants in this research had four years or less of work experience, 
and this research would be more informative if it included participants with more 
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experience. The inclusion of additional participants with more years of Shipyard work 
experience could build on the evidence showing that the online instruction becomes less 
effective with more work experience, along with additional data to more accurately 
calculate when the instruction becomes ineffective. 
 
Second, it would be useful to compare this online instruction more closely with the 
current training program by having trainees complete either the current training or the 
online instruction and then comparing their test scores. This comparison would provide a 
better understanding of how the two training methods compare for this subject, along 
with an understanding of the strengths and weaknesses of each method. This would 
involve working closely with the Shipyard’s engineering training department to gain 
access to the current training program tests and test scores. 
 
Lastly, similar research with other training topics besides the Ship Safety Manual could 
be conducted. Unfortunately, this goal is the most difficult to achieve because the 
classification of most of these topics prevents them from being published on a non-
government platform like Canvas. If this were done, the instruction would require use of 
a different program to host the modules. The program would also require approval and 
clearance by the Shipyard’s security department. While these goals may be challenging, it 
would be exciting to see if this or similar research can play an effective role in improving 
the training program at Pearl Harbor Naval Shipyard. 
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APPENDIX A 
Instruction Homepage 
 
The homepage of the Canvas online instruction introduces learners to the course, tells 
them what they can expect from it, and provides instructions on how to proceed. 
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APPENDIX B 
Module List 
 
The list of modules links users to the different components of the instruction. 
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APPENDIX C 
Module Page 
 
The following are examples of content from the online modules. 
 
Example 1: 
 
 
 
Example 2: 
 
15 
 
 
Example 3: 
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Example 4: 
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APPENDIX D 
Module Quiz 
 
The following shows examples of the module quiz questions before and after the user 
submits the quiz. 
 
Question 1: 
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Question 2: 
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APPENDIX E 
Module Discussion Board 
 
A discussion board was available to users at the end of each module to communicate with 
each other and the instructor. 
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APPENDIX F 
Pre-test and Post-test 
 
The following shows examples of the pre-test and post-test questions before and after the 
user submits the tests. 
 
Question 1: 
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Question 2: 
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APPENDIX G 
Instruction Evaluation 
 
Participants were directed to this Google Form after completing the post-test in Canvas. 
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APPENDIX H 
Recruitment Form 
 
The following form was emailed to potential participants to recruit them for this research 
project. 
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APPENDIX I 
Consent Form 
 
The following consent form was emailed to participants. Participants were required to 
read this consent form to access the link to the online instruction. 
 
 
